/ 



esp@cenet — Bibliographic data ^/^ ^—r; 

IMAGE SENSOR 



Publication numiier: JP1 1 1 21 731 (A) 
Pubiication date: 1999-04-30 

Inventor(s): CHIYOU KOUYUU; SAKAKURA MASAYUKI; SATOU YURIKA 

Appiicant(8}s SEMICONDUCTOR ENERGY LAB 

Classification: 

- international: H01L27/146; H04NS/335; H01L27/146; H04N5/335; (IPC1-7): HOI L27/146; 

H04N5/335 

- European: 

Application number: JP19970306516 19971020 
Priority nuniber(s): JP1 997030661 6 19971020 



Abstract of JP 11121731 (A) 
PROBLEM TO BE SOLVED: To form an active 
image sensor at liigh density on a glass or quartz 
substrate. SOLUTION: A selection transistor Ts 
comprising a thin film transistor, an amplifier 
transistor Ta and a reset transistor Tr are fbmied in 
a matrix circuit. A pliotodiode PD is fomned on the 
matrix circuit through an insulating layer. A power 
supply line 104 is commonly used by adjacent two 
lines so as to decrease the number of lines per 
picture element. The whole transistors in a unit 100 
are fonned on an insular semiconductor thin film so 
as to decrease the number of contact holes per 
picture element. 
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[0051] [Embodiment 2] This embodiment is a modified example 
of the matrix circuit of Embodiment 1. Fig. 7 is an 
equivalent circuit diagram of 2x2 pixels of an image sensor 
of this embodiment. Fig. 8 is a schematic plan view of the 
matrix circuit of this embodiment. This embodiment is 
different from Embodiment 1 in that the selection transistor 
Ts is configured as so called a multi-gate structure having 
two gate electrodes. In Figs. 7 and 8, the same reference 
symbols as Figs. 1 and 4 designate the same constituents. 

[0052] As shown in Fig. 8, two gate electrodes 301 and 302 
of the selection transistor Ts are integrally formed in the 
selection line 101. Further, similar to Embodiment 1, active 
layers of all thin film transistors formed in a unit section 
300 is formed in one island area 303. A photoelectric 
converter (photodiode PD) may be formed similar to Embodiment 
1, and in Fig. 8, a rectangular area 304 shown by a heavy 
line represents a plane pattern of a lower electrode. 

[0053] This embodiment attempts to reduce a leakage current 
of the selection transistor Ts during non- selection by 
configuring the selection transistor Ts to have a structure 
in which two transistors are connected in series. If a 
current leaks from the selection transistor Ts during non- 
selection, a signal current output from a signal line is 
reduced. Further, the leakage current becomes a noise with 



respect to a signal current output from other pixels. This 
embodiment solves these two problems by configuring the 
selection transistor Ts as a multi-gate type. 
[0054] In this embodiment, since two gate electrodes 301 and 
3 02 of the selection transistor Ts are formed in the 
selection line 101, a pixel pitch in a horizontal direction 
becomes 13a (a is a design rule) and becomes larger than that 
of Embodiment 1, but since the power line 104 is shared in 
two adjacent columns, the pixel pitch is more shortened than 
the conventional pixel pitch 15a. 

[0055] [Embodiment 3] This embodiment is a modified example 
of the matrix circuit of Embodiment 1. Fig. 9 is an 
equivalent circuit diagram of 2x2 pixels of an image sensor 
of this embodiment. Fig. 10 is a schematic plan view of the 
matrix circuit of this embodiment. This embodiment is 
different from Embodiment 1 in that the reset transistor Tr 
is configured as a so called multi-gate structure having two 
gate electrodes. In Figs. 9 and 10, the same reference 
symbols as Figs. 1 and 4 designate the same constituents. A 
photoelectric converter (photodiode PD) may be formed similar 
to Embodiment 1, and in Fig. 10, a rectangular area 314 shown 
by a heavy line represents an area in which a lower electrode 
is formed. 

[0056] As shown in Fig. 10, two gate electrodes 311 and 312 
of the reset transistor Tr are integrally formed in the 
selection line 102. Further, similar to Embodiment 1, active 
layers constituting all thin film transistors formed in a 



unit section 310 is formed in one island area 313. Further, 
in this embodiment, a pixel pitch in a horizontal direction 
becomes 12a (a is a design rule) and becomes larger than that 
of Embodiment 1, but since the power line 104 is shared in 
two adjacent columns, the pixel pitch can be more shortened 
than the conventional pixel pitch 15a. 

[0057] This embodiment attempts to reduce a leakage current 
of the reset transistor Tr during non- selection by- 
configuring the reset transistor Tr to have a structure in 
which two transistors are connected in series. If a current 
leaks from the reset transistor Tr during non-selection, a 
potential of the gate electrode 206 of the amplification 
transistor Ta which is in a floating state at this time rises. 
A magnitude of a current amplified by the amplification 
transistor Ta corresponds to a reduction amount of the 
potential of the gate electrode. Therefore, if the potential 
of the gate electrode rises, a drain current output from the 
amplification transistor Ta is reduced. A signal current 
read out from the pixel becomes small. As a result, a 
resolution deteriorates and unevenness in brightness of an 
image occurs. This embodiment reduces the leakage current to 
solve this problem by configuring the reset transistor Tr as 
a multi-gate type. 

[0058] [Embodiment 4] This embodiment is a modified example 
of the matrix circuit of Embodiment 1. Fig. 11 is an 
equivalent circuit diagram of 2x2 pixels of an image sensor 
of this embodiment. Fig. 12 is a schematic plan view of the 



matrix circuit of this embodiment. This embodiment is 
different from Embodiment 1 in that the selection transistor 
Ts and the reset transistor Tr are each configured as a so 
called multi-gate structure having two gate electrodes. In 
Figs. 11 and 12, the same reference symbols as Figs. 1 and 4 
designate the same constituents. 

[0059] Two gate electrodes 321 and 322 of the selection 
transistor Ts are integrally formed in the selection line 101, 
and two gate electrodes 323 and 324 of the reset transistor 
Tr are integrally formed in the reset line 102 . Further, 
active layers of six thin film transistors disposed in a unit 
section 320 is configured in one island area 325, A 
photoelectric converter (photodiode PD) may be formed similar 
to Embodiment 1, and in Fig. 12, a rectangular area 326 shown 
by a heavy line represents a plane pattern of a lower 
electrode. 

[0060] This embodiment can simultaneously solve the problems 

caused by the leakage currents of the selection transistor Ts 
and the reset transistor Tr as illustrated in Embodiment 2 
and Embodiment 3 by configuring the selection transistor Ts 
and the reset transistor Tr to have a double-gate structure. 
Further, in this embodiment, a pixel pitch in a horizontal 
direction is 13a (a is a design rule) which is the same as 
Embodiment 2 . 

[0061] In Embodiment 1 to 4 described above, although the 
image sensor formed on an insulating surface has been 
explained, it is apparent that an effect of shortening a 



pixel pitch can be obtained even when the image sensor is 
formed in a single crystal silicon substrate by employing the 
plan structure of the element according to the present 
invention. 

[Fig. 7] 

101: SELECTION LINE 
102: RESET LINE 
103: SIGNAL LINE 
103: SIGNAL LINE 
104: POWER LINE 
3 00: UNIT SECTION 

[Fig. 8] 

3 00: UNIT SECTION 

301, 302: GATE ELECTRODE OF Ts 

303: ISLAND AREA 

[Fig. 9] 
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310: UNIT SECTION 



[Fig. 10] 

310: UNIT SECTION 

311, 312: GATE ELECTRODE OF Tr 

313: ISLAND AREA 

[Fig. 11] 

101: SELECTION LINE 

102: RESET LINE 
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103: SIGNAL LINE 

104: POWER LINE 

320: UNIT SECTION 

[Fig. 12] 

320: UNIT SECTION 
321, 322: GATE ELECTRODE OF Ts 
323, 324: GATE ELECTRODE OF Tr 
325: ISLAND AREA 
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A Mfii2 0 4 *i-*Wfc»JS§tl. U -fe -y M8 1 0 2 
fc y-fe-y b y'jyVX^'^rffifA \-WSl2 0 Ss^s-ftW 

imy-^yi^x^uco^A Mffi2 0 6 

mmM. imhyyi^X^fla^ffiVA h«ffi2 0 6 

{i i; -fe >y h h ^yi^x i'lrmmmm^ hi mi,z 

t-^-^-^'/TlXm^^tiX^^l. Ztllt. 
yj/'X^Tacoy^ h««i2 0 6Rt/V-ty h h^yJX 
^Tr(7) YUA yWm ythrA:^~Y (^T^W&b 

mm^mzthfziibxhi. mmi o imv-t 

-yhmiO 2cO||«iTHf ^ y}l~)Uab^l . 
[00 3 9] J^tC. ir'^ M:ffi2 0 4~2 0 6^VX? 

{3 LT . ft^fflJi2 0 2 t;NM(7)^mtt&#-^i-i. u y 

S-F-t°y^"-tl.. F-b"y/m, J«atL<{i^ 
-ifMc J; D H-fy^/Six/s y y^Wt't.S fcS 
(0--t"y^fcj; OStS^^fcft^m^Wett^K 

mt^. zcoxmzi3\,^x. mmm202(oi^Ahm 

ffi204~206fc<}:i9v;^^'$ iiit^J^Jill^WtE 

mmmm^m^ti.mh^yi^xiSfTu v-t^h 
hyyjx ^Tsmmm h 9 yi^x^uni-r^^mm 

mm207^ 2 0 8. 2 0 9i:LT-?-fimBS§tl 
•S. ^^^cy-k-ybh^yi^'X^'TrOffittl-C, JMigb^ 
y vX^'TacO^r'^ h«ffi2 0 6*S:t-A'--5 -yTLTV^ 

§ffli^2 1 ohM^comm'&tfim^iixx^i, mu. 

mMm2 0 2cr,yA N«ffi2 0 4~2 0 6t::i:0vx 
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[0040] mz. mimmmm2 1 1 1 ixm^ 
2oo~6oon mcomimmmimmti . l r . 

*-;H0 5. tlflb^yi^'XifTacoy-^ M;ffi2 0 6 

ny^^'h;}^-;H0 6. m^Vyyi^X^'\&SLW)-^ 
[0041] 1 00nmf5f-^yR 300nm<or;P 

s-n^Aii. 1 0 0 nmcoi-i?ym^j:hmmm^ 

LJ^^-~yyLX. mA\,Z7fCti.o\iz^ m^i 0 

t<mm<rym2 1 2S:jg)«-f i., m^i o sjia 
yi'i'yt^-)vio5-^itLxm{Vyy'Jx9'^s(r>Y 
ym^zmm^tii . «w lOAnay^^ht^ 

-/H OT&yrLT. #<2^::^-yM OOtciea^tlS 
C7)t|i|g b yy-yX^URlfV -fe 7 h h 7 >->>'X :5'Tr 
c7)y-;^fflJStffi^$iil., mm2 l 2{iny:?;7 

-;n oe^iYtx. mmhyy^jxis^ucoy^ hVM 

2 0 6m>J-i:i-yhhyy=JX^lr(r)Vl-^ yWMIiZm 

mill, m^i 0 3mmmmi o Amu. mm 
hyyiyx^bcomm^m^-^xf-f-^ y)V~)Va.ft 

(04. 6) 

[0042] ^tt^JTU, PS-tS 2 B«-e*l.*& 
a--y b 1 0 0l,zMW^tll6-:><mMih'?y'JX^-^ 

xi-^(ommm2 o 2tm't5:ty), M^r.&»Mh 
yyi^xi?cov-x/v\y^ ymmimmnzm-ri 

•/iibff)ay^i^ht^-jVipf^Tf)?>. J:-?T. 
^3.=.^ h^=iBM$#ll.#2-9<0itii|ib9yj^'X^Ta. 
U-fe>ybN5yi^'X^Tr. tf4'^<7^|gb9yi^'X^-& 
mmi 04{3««?tS;ti6<Oay:5'^'b*-/H 0 7 

[0 04 3] <^t06tc^-rj;-5tc, -^hu^xmnt 

com 2 mmmm 2 1 s ^ 2 o i ^mmmt 
m2ffiwmmmm2 1 3 1 Lx\i. -Ym<nm{hm 
^Lx. ^wj:m^timhfihwmmtL<. m 

')mmmm. mit^'^psGmcmimmm. 
^mim\^hzhm'%h. tfc.m2mm^m2 
1 scommmmmt TJWig^^ai^s mim 
m. mim-itmmmmmmAmm. mt lx 
i^^w ^mmxu. m2m^^m2 1 3 1 lt 

s Fm 1 . 5tJim<nw^mmh. 
[0044] <^t, ^2mmmm2i3\,znm2i 
2\,zm.^^t^y'^ifY'iii-}V2iA^mm-h. d: 

PIN«^2r*'t&>-Uny«Sr*-ri.7*F:J^^ 



FPD&m-ri. , 5fe-f 7 1 F mcoTmm 

ffi2 2 1 mmiT 1 . C r . Mo^CO^JiJl^^^ 
■ri.. *lia0lJT1i^«lit LTWS 2 0 0 nmOf-:?' 
yM5-X-yA°^?ST'^^-tS, »:fcTgPWi2 2 1t^ 

S:3 0-5 OnmcDffSt. ZZXHS 0 nmCOlf^iZ 

mti . nm^^m-yv n ymm^^ yw^i>~- 
y^Lx . m 5 \,z7Kfx 0 tB*rt tm^wt^Jj-si^ 
ii, itii2 1 2t2»«g§ii!tT^msi2 2 1 . ymm 
2 2 1 tn-'f^i'~y(nnm2 2 2^mm-h, 
[ 0 0 4 5 ] i m.<nymiti^i^ u a yffi^ i 

LT, *'^^^2:^^/>^pa^0^^Ki^U nyli^ 3 0~ 
lOOnmOJfStC. iCl"rJi5 0 nm<Off$t^t 
I., ::c0*g|ftn«222. iJl223, p1224T'^ 
l.3E®^«3{»5»^Stl^. Pii2 2 4±t±gpm^ 
mm-h ITOtL<{4Sn02 ^iOMBJ#«Ji& 
th. C^ltiSl 2 0nmOITOJiS:±gp«2 2 5 

b Lxmm-h, mmk2 2 stj^rcoBsgt^atc 

-«cWtm§ilS, JJLl:JcJ:>3 7:j-F:r>f3j--F'PD*{ 
[0046] 7tF/-f:t~FPDc0il223t{iiS 
l.tfz. nJi2 2 2. pM2 2 4mikMyV:2y<7) 

Kh >? (cii^fe^Bi^ y 3 y ^fflv^s ^ t h.mzn 

«2 2 2^pS2 2 40^Jf4tLT, y^^^oy*^ 

iDt/cnMtt<{ipM(oaiba«, mmm. mm 

12 2 2 <7)ftb 0 -/ 7 r t iximtmi[^ 
mmmm 1 0 n mm^com^ izm lt t ^ 

v\ tti. y£mmMiPim'0tt:ti-li^VayX' 

mm-hith<oiz^ imffimmm'^vayi.K 

(i^i^ y 3 y^Ol'V::: A-i.<o;?^Tje^ L , a -y F 
=3f-«^<07 * F r-f Jj-- F'PDS-J^fig-tl, C: fc t T-S 

[0047] ^mmXli. il5 tC^t cfc 0 ic. ptst 
1. 7 ^ F y 7)-- FPDWTgPmS 2 2 1 c7)Pt^t{i^ ^ 

fia- 7 F 1 0 om-iimummzm^^titzmmi 

0 4co«%*i#ftf !.» ffiC0#lSa.- .y F 1 0 orat'Ji. 
TWmM2 2 1 coKPStr-f >-;k-7l^a(;)||fc(tSK 

^ 1 0 K y-fe -x Fis 1 0 2m/m^w^ i o 3ti^^i 

TV^|,„ {^oT. Ptgf I.TgPmS2 2 1 tTgP«®2 

2 1 toTOt^fi, «fi*^'^irri.iSili 0 1-10 3 
*»'?&fc'#ttt^v>!ti6. c:n^><oieigi 0 1-1 0 

J: oT^f ^Tg|5«Si2 2 1 OSfi^S: 

[ 0 0 4 8 ] ffi:^, 3KASHI|-C1i, ±mm 225\t± 

fi)f^«Oll^«m:«i^§fLTV^^. J:oTTg|5«2 2 

1 <03l5A»fi|{i±g|5«ii2 2 5*i#l,^«effllci^-;l. 
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[0049] ^tmmi. ii^b"-y^ (*¥xSE) 

Itl 1 axl3a {aitT^-!y)V-fV) h^Jih. HK 
J:t{i4 : 3T-*)I.« J; ^TH«t-y^«7i<^ : Sltitfi 

0 . SE*|n|<ot -y f-{i*¥:fri6iot^ «y 3 fc t n:^ 

\Q0 3Q\Wm^W^i.o\Z^ CMOS-VLS 
IO^?PW^iaif-C{«^U.yf-(41 5 a-CJ)S*f, * 

!fft*¥:^iBicoM«e.y^*«ii/WbSix. 

/l^a^l^tmfcL. MUltS^VGA (640x48 

0 ) t ifc^^^m. m^mmm^mm^ 

a. 1 lXl;[imX640 = 7. 04mmi;^0. 2/ 
[005 1] mtm2 ] *IIStW{i, HilM 1 COV 

h u X (usso^jg^jx-s, I, . El 7 ii^mmmco^ ^ - 
i/'-fe CO 2X2 mm^omism^mTh i . ei8«4*ii 

07. lastCiSV^Tiai. ia4i;|5lt»^{4|llt«^S 

[ 0 0 5 2 ] 08 iZT^tx 0 iz. mm 1 0 1 izamm 

h5yxX:?Ts<02-:>cO^^M httfiSBOl. 3 0 2!!i*- 

mi>zm^^tix\^i>, ttimmi tmi^^j.- 
>y h 3 0 0 izm^^tii^xmm y- 5 vvx^io^stt 
»ii-5«ft««j^3 0 3tjg^§ixTv^i.. 

( 7 * h y>f ^- KPD) {4iii50!i 1 1 nmizm^tti 
m<. m8iz)5\,^xmT^ctmcomm3 0 4ifiT 

[0053] :^mmxu. mmhyy'j^^Tsii2-y 
(7)hy y'J:^^timuzmm^tifmmffi i t x\ 

-^'-ri. t . m^m.i?t:,%-)]^iihm%wfwy ix 
ltd, tfz. zcr)v~i'mmimmmi^hni:h^ti 
fziE^mmzMixy^xb^j:^, :^mmmx'ii. mm 

[0054] immmx'\i. mm^ 1 0 1 {z\im{ v y 
y'j:^9isco2'ocr>y-i }-mm3 01.3 02^mm- 

b'k'ommmix^t±^<^-oxitdifi. 
mi-i 2'?mizis\^xmm 1 0 4 §ixTv^ 

S!t>6, «*«OH*t^>y^l 5aJ:'5t«|/Mt§fL-CV% 
[0055] imms ] *IIJfi«»I(4 . 1 <0V 



y^co 2x2 B«c0^lHlS§iaT'*> § . HI 1 0 (i:* 
Ml tm^j:^mi. U -tr -y b h 7 y i^X^'Tr^ 2-50?)^' 

^ hmmi^ti^^mi-^iui-y^ hmmitzi^x-h 

09. 01 Ol<Zi5\^xml. 04i:|ilt^?^{41i|t 

mmm^^-f, {ytvy^^^- hpd) \i 
mm 1 1 mmmmi^ < , 0 1 o {=fev^T±i^ 

[0056] HlOJ=S^tJ:^t=s SS^102a4y 
•fe>yhb9y>''X^'Tr<02-3O^rM hmSi3 11. 31 

2ifi--wm\izm^^fih.tt:m'mi tiBi^tmfia 

-<y h3 1 OfcJ|gfig§ixl.^Tc^»!ih9yi-'X^S:ffi 

mt'mmm^<7)Bmm3 1 3t?FMSixTv^ 

§0 ^/t*IIJiMt'{i, 7|<¥*-f6lOH*t°-yf-*n 2 a 

( a (ir-'f y/^-;^ ) ^ 0 , ll»J i i D t < 
^sroTLt 5:6^% im-th2-)^m\,zii\^xwm.\ o 
4 ^^T ^ h fcib. um\mmt' -y ^ i s a j: 

[0057] , y -fe -y b h 7 y i^'X ^Irit 

2-^cohyy i^x^^i}<m.mzmm^tifzmm bt?>zt 

X\ im^nm-^-y Vhyy'Jy.:?lrCOU-i^mm'^ 

mm-ox^^i. imtRmzvty hh^yi^^^^Tr 
tphftmm-'^'thb. zm\izmwmb^tix 

WLXLtd. W^Vyyi^X-^l^xm^titmiff) 

■k^^ii^ffi^^ v%mffMmwim\,znmLx\^ 
^(^fciiby^ Y%m%mmLxhtdb. m 
mvyyi^x^B.-b^hmi'^ixt y^Witm-i 
X Lt^\ ^mm>km?i-^^tihmmmm^ < 

tT Ltd, ifmmx'\i. y -y h v^yj 

X^lr-^-^lV^jr^ Ym.b-thZ.b\.Zii'iX^}-9%^ 

s-iSML. z<D^m^mmth^bt-x^h. 
[0058] immmA j ii» i o-? 

hyi?x[iijsto^j^m-*i., 01 uiifmmm<n^^ 
-'j^y^<7)2y.2mm<^m&m^mxhh, 01 2(4 

IflMl bm^j:hmi. SJRb9>xX5'Ts2atA'y-fe.y h 
b^>>''X^'Tr^2'OO^r'^ bTO^*-r&V^i)t9)§V 
iV^y^ bfflJiLfcjSTftS. HI 1, 01 2(Ct3V^T 

0 K 04 1 N tm\m m^mm^fct. 
[0059] mm 1 0 1 i,z\ms{ v 5 yjx^isff) 2 

ocoy-f b«ffi32 1. 3 2 23&«-*«tm§tL. U 
•fe-y b^l 0 2t(4y-fe"/ h V3y'JX^'^rff)2'0<r)y 
h«li3 2 3, 3 2A1fiH¥mzm.^tlh, tfz. 
.y b 3 2 OtCffiSStlS 6O0«|gh9yi^X 
^<^«§ttJi{41oc7)ft«^«3 2 5t1t^§n?V^|,; 
tmm^ ( 7 * h y ^ :t- KPD ) {4 jIMM 1 i: miz 
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[0060] :mmmTii. mm h yy=jx^jsmu 
ioT, mmm2mmmm3Xipifz. mmvyyt^' 

SfeM-C{i*¥*l«0<Ojif» t -y f-amm 2 1 |B| 1 1 3 a 

( ajirf-'-f 

[0061] i^xkcomm 1 ~4-c{ii^i§^ffl±(cj^fig 

m^^t com h t-X'h h , 

[0 0 6 2] [^»j5] m\3'-mi5^timm 

EI 1 6 \iif.mm\<n4 ^ - y-tolff fflElT'S> D ^ H 
16 ( A) {iiai 3-1 5C0IIA-A' t j; l,8frffillT 

±i,zmiYyyvy^9'\smfm^vyy'Jxif'\a. 
cr,i~-^^^)vcnmmtim^^^tix\^h. lai 6 (b) 
i3-iai5cO)isB-B' {zi^mmmx'M. u-t-y 

[0063] HJSW 1 ~4 TtiB^^ift^jS^C-tl. fzi^ 
7*b/'f:t-PcOTg|5«fil**'7hU^'X|l||?&(0 

[0064] Tg|5«ffi*sv h y ^xm^<rymtmh 

b. -^hVi^xmmwMcom&mnzx^xythf 

^ y:^5ec7)T h y mm YyyVx9\,zX 
->xz.<m^-%:\^mmi\.h<n. ^y^miMi:.(n±% 

[ 0 0 6 5 ] J/ y n ^ ^->>-te y^t 

a. wmwm.m'n-'^nmzm&^Khfz^. v 
hyi?xii]i^iHii8«omfi»tJ;i.y^x{i, 

mmmth'mm i o i, y -fe -y i o 2Rx/m^ 

mi 0 3mm^L^j:\>^idiztX. Tlf1iffi2 2 1 

[0066] :mmmxii. v h y ^'xnisscoia^tT 
m^mmmmth . ^ mmzx o ^ h y xm 



SSoEISt Tgpmt ^ora^^{ill!£§^^f^*«fiffl*>'» 

mmm^zX'^xT^v&¥yAx^3-t,i^-)U]<^ti 
itzib. z commm & ^^-zi- f mmt^^. 

[0067] 

mm^ix. wm(r)m}*)izi^-)\^vmmi,zX'^x 

iilib^yi^'XrS'Taat/y-fe-y h h^yJx^Wzm)] 

'&mix.mm^c!'^^j:<ix\i^i. 
[0068] *llijs«aj<ov h y ^ xiiiK<of^SSi8{i^ 
iiM 1 i: mmm-ch i. . njfew 1 1 «o±^rffl^{i« 

«10 4«A'^-y<OlMt^. y-;l/h'llffi^<7)m 

3«BOffiilSrm-tl.;STSb?. . -y h 4 0 0 

{i:|Bl-W:iBK§ti^^iif«-rS2®ST-««$til.. 5fe 
-f^l 3(:^LJ:3tc. #fia.:::-yh4 0 0ri:{c^^ 
B^Bi^y3ySi-r'5:l.ft«^lS5 0 2*s»fiS§^lS, ft« 
ffi^5 0 2w^i>~yiimmi<7)mmi2 o 2 tiai 

[0069] <^:^2A««J«5 0 2 ^^'^ hffiS^liS 
03*m$tl, M^)i3 0 3±t(i^lJigco 
iE4lt^l.glJJM40 1. y-b.y h^402*>m§n 

^ o mmi4 0 1 at^'y -t -y hm4 0 2<7)<i{iT-!f y 
)v-)Vatti. ttzmmA oiamiRv^y'Jx 
^isffiy^ 5 0 4 PHmtizm^-^ti. y -fe 7 h 

m4 0 2bV-^'/hh^y'JXi^lr(7)jrA hmfisSOS 
[0070] <J:K, hmfii5 04->-5 0 6*VXj? 

{= tT , 5 0 2 {:Nao^mtt$-#4-ti. y y 
■&Y-\^yy-fi> Y-\:^ym. tmdmi>L<\i\y 
— r,TOtcj: 0 Y-'^y^^Kfz y y^Stt^tt-.!. tft 
(c, Y-'^yy^zi.yym^fifzmmmco^m.m 

[007 1 ] CcoIgiCfcV^T. ft«ffl«5 0 2cO^-^ 
h«li 504-506 1 J: Ovx^'Sti^cgp^fSH^s^ 
(3K14t§;h,MKh7>->''X^'Tr. y-fe-y h hyy'JX 
^'\smfmmVyy'JXi'ld,cr>^^:^-~)VB^W^5 0 

7. 5 08. 5 0 y^r.y^^ 

yy'JX^-\T(D'^>m^Zi5\^Xy-i MS 5 0 63!)^':t- 
^N-5>yrSfiTV>§«ftS{4Kftcr)^J^5 1 Ofc=5r^. 
fl!s:*r. mm^5Q2(r>y4 h«Si5 04-5 0 6tJ: 

{ooi2\mz. mmm&im5 1 1 1 t-cws 

2 0 0~6 0 0nin«i!^[^ig|S:5^figt, IJilh^y 

0 5 . iiil b 9 y i'-X ^TacO^r'-f hm«i 5 0 6 iitA' y -fe 
-y h F^yi^'X^J'TrcOHV-f yffl^fcS-^-ri.ny^'^? 

b 7^-;P4 0 6 , tin h 7 y i^'x ^i&sa/ y -t 7 h h ^ 

yj^'X^'TrCOy-xm^S^tS^y^i!' b*-/P4 



(9) 



#IB¥11-12 173 1 



0 7m&^tll. 

10 07 3] i-i^ym. T;vi=i^m. i-i^ymx-^j: 
mnm^m&iJ-^^'--y^'bx. 0i3ts^-ri3 
tc. m2mBmmx'hhm^m4 o 3 -^-nm 
mtcomw.mcomm5 1 2^1x7 ^ hy-<=^-^'«Tg? 
mmtcomim(Dim5 1 3*>'?eBg§ixs, 

[0074] «-f-i||4 0 3«i?ljrfc{C»^§tl. SIRh 

-<y b 4 0 0 rfc tJ^fig^ix. MS-r5*fii-<y b 4 
0 0rtO2'3<01ii|ih9y>''X^'Taat/'J-fe<y h 

■C«f«§*lTV^§. «fii5 1 3{««rt{=JfM§il. 
iMKh^yv-'X^TaiO^'-f Mffi5 0 6St^"y-fe'y 
5yi'';^^'Trc7)KU'>f y^IJ^tC3>'^i7 h*-;P4 0 6 

h^yjx^b mmm^ ^x ^c^mur-^^ yiv- 
y '^xmm^'m.^h. mi smm 1 6 ) 

S 2B^t'^r^#fij-- .y h 4 0 0 tsaSiil. e-QW 

b 7 >- j^';^ ^ ^ 1 -x^mmm 5 0 2 j^j^t-r § 

X , d <^*fiiJL:i >y h 4 0 0 2o<7)Ji1i 

io^li Yvyvx^-ki/-)\^ Ym}idm:tht:)h<r>-a 

y^'i?b*-/M0 7&tX«ffi5 12*si-9TJ:<. ■ 

[0076] - -y h 4 0 0 {iSUSM 1 

<nwm 1 0 4 Smffi 5 1 2 fc^ig UfciO»TS> 0 . ■ 
#e<yf- (7j<TxSa:) (SUMMl tIBIt 1 1 ax 1 3 

a ( a \irr-fA yiV-}V ) h . 

[00 77] J^JCiai 6(C55s-tj;^(C. ■7bUi!'X[Ill?& 

^<m2mmMm 1 4 ^a^^s o i msz%m 
%2m^mm5\At\.x\t. ymnmm^ 

*^y^5F7SK. T9'}m<^mmw^. psg 

m<mc^m<nwmmMv^m. §'mtixi>^ 
v\ :^mmx'it. m2(ommmm5 1 4 1 p s 
G)i& 1 0 0-3 0 0 nmcom^izmm-i. 
[0078] m2mmmm5 1 4i,zvm5 1 

2, 5 1 3t:»^'tS3y^'^'h:}^-;U5 1 5. 5 16 
^m-fS. ^■LT^'oAffiS:5 0~l 5 0nmcOff$ 
tCBKKLA^-^iy^^Lr. mffi5 1 2{:«ig!$fLS$/ 

-/i.K«fii5 1 immms 1 3fc«i^§tii,M5 1 



-/l-Fms 1 7(S. mSS 1 8*JJgj^§ix|.gg:»-S:^ 

v^T. ^xcommizMix-^mzm&^tifz^mmm 

«1f ail: I. . tfzi^-)l- 5 1 7{iS7eMJ^I-gP 

x-mmmmzw^^tix^^i. z<DwmmzX'ox. 

[0079] eiz^tmz. vhy^j^mg} 

ibmsmmmm 5 1 9 t:m5 0 1 mmm- 
m3<r)mi^m5 \9hm2m'mmm 1 4 

mmmms 1 QtUTPSG^^ 1 00-3 00nm 
(7)iE${cffM-ri>. f LT. Ell 5t^^-tJ;3t«ffi5 

[ 0 0 8 0 ] . 7tVyA:^~ KPDcOTgPma 5 2 
lSr«t-§Jl$2 0 0nmC0f-^'yJli:, TgP«fli5 
2 1 1 S -y ^JS^fflfO n ii 2 2 2 ^ffi^t^ y ^ Sr 
-tAfinMcO^^^Wi^y ay^^ 3 0 nmOff^JCJtK 

UT. lai 5tc*tJ:atii*ri:t«MWfc:}J'8l§ 
it, «fii5 1 7tcgSg|§it;'iTa5«li5 2 1 , Tgpm 
5 2 1 fc |5| tW?^-y<OnJi 5 2 2 
[0081]»:t=, i«5 23tLTiacO^Nfi1»i^y 
3:^liS:l~2//in«|gJiKBgjgt, ^tT. p«5 
2 4 fc LT*'>«S:-&X^'p®co^N^vU aym 3 
0~10 0ninC0Ji§fi?!i-t^, ^<?)^*nl5 2 2, 
i«523. P1524 X'^j:l%%mMm)k^tl 
I, pii5 2 4±t±gpmiiS:m-tl.ITOtL<«i 

s n o,^mmmmmmm-h . ^ ci-cii 1 2 o n 
mcT) I Tomi±3mm5 25 1 Lxmm-h. 
m5 2 5ii-^xmmizmiz-mm^^tii, 
±izx ^vtYfAis- Ymfi%mh , mwm 2 

Cicoiti^. TgE«ffi5 2 l{i7feAWMT1i±g|5«fii 
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